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Description 

FIELD OF THE INVENTION 

[0001] This Invention relates to an apparatus for ena- 
bling a remote conferee to project his or her presence 
into a group meeting environment using a combination 
of videoconferencing/ teleconferencing technology and 
robotics teciinology. Combining videoconferencing/tel- 
econferencing elements with robotics elements helps 
create a sense that the remote conferee has a physical 
presence in the room which allows for more direct per- 
sonal interaction in group meeting environmentis and so- 
cial situations. 

BACKGROUND OF THE INVENTION 

[0002] VideoconferencihgAeleconferencing is an ef- 
fective f omi of communication which allows distant con- 
ferees the ability to see and hear each other over long 
distances. Unfortunately this technology is not being uti- 
lized as effectively as it could be due to the inherent na- 
ture of how people view television. When people view 
television they tend to sit passively and absorb inf omna- 
tion. This passive viewing behaviour is counter-produc- 
tive when people utilize videoconferencing/ teleconfer- 
encing where direct two-way non-passive interaction is 
required. Currently available videoconferencingAel- 
econf erencing systenDs suffer from this drawback. 
[0003] In conventional teleconferencing systems, it 
often appears as if the remote coriferee Is avoiding the 
viewer's eyes since the video camera capturing the im- 
age of the remote conferee Is typically positioned above, 
below, or to one side of the video monitor which the re- 
mote conferee is viewing. There are proposals intended 
to enable a remote conferee to facilitate direct eye con- 
tact with the local conferees as described, for example, 
in U.S. Pat. No. 4.928,301 , issued May 22, 1990; U.S. 
Pat. No. 5,117,285, issued May 26, 1992: .U.S. Pal. No. 
5,359,362, issued Oct. 25, 1994; and U.S. Patent No. 
5,400,069, issued Mar. 21, 1995. These proposals are 
intended to make the remote conferee appear as if he 
or she is gazing directly into the eyes of the viewer. This 
apparent direct eye contact can further add io the sense 
of personal contact and reinforce the remote conferee's 
sense of presence in the group meeting space. Many of 
these proposals are complex and to the applicant's 
knowledge they have not enjoyed significant success in 
the marketplace. Additionally, the remote conferee's im- 
age, and the vkfeo camera whfch provide an ^age to 
the remote conferee are both essentially stationary, lim- 
iting the effective field of view for the remote conferee 
and his or her sense of participation in a conference.. 

SUMMARY OF THE INVENTION 

[0004] To transfonm the television into a more dynanv 
ic, interactive device a substantially life-sized image of 



a remote conferee's face is displayed on a television or 
video monitor and the television or video monitor is con- 
trolled to swivel left or right to create the impression that 
the remote conferee is turning his or her head to look at 
5 a person speaking. The swiveling video monitor may al- 
so l:>e lifted up or towered down to an appropriate height 
by a vertk:al lifting and lowering mechanism to mimic a 
standing or sitting position or achieve some height in be- 
tween. The swiveling video monitor and the vertical lift- 
to ing and lowering mechanism can further be coupled to 
a mobile ground unit to allow the remote conferee to 
move around the room in which the group meeting is 
taking place. The video monitor together with the vertical 
lifting and lowering mechanism may also mimic a bow- 
15 ing motion to be used as a form of greeting when appro- 
priate. An attention-getting mechanism may also be in- 
corporated so that the remote conferee may politely in- 
tenrupt a conversation.. For example, a mechanical rep- 
resentation of a raised, and waving hand may be used 
20 for such a purpose. These physical movements shatter 
the mental construct that people have for what television 
is and allows them to think of television in a new way: 
the television is no longer simply a passive object but 
rather assumes a rot>otic presence, in essence becom- 
25 ing a part of what may be called a teleconferencing ro- 
bot. 

[0005] As already stated, preferably, the image of the 
remote conferee's face on the video monitor is substan- 
tially life-size. This gives people interacting with the tel- 

30 econf erencing robot a frame of reference that is based 
on conventional- human dynamks (I.e. the size of the 
head) as opposed to a conventional teleconference 
where the head could appear either very small or large. 
The remote conferee can remotely control the telecon- 

35 f erencing robot to look left or right. Optionally, a sound 
location system built into the teleconferencing robot can 
be used to detennine where the speaking person is po- 
sitioned relative to the teleconferencing robot, and can 
be used to generate a control signal to automatically 

40 swivel the video moriitor head left or right so that the 
remote conferee appears to be turning to look at the per- 
son speaking. This allows the remote conferee to con- 
centrate on the social interactton, rather than on control- 
ling the nnovement of the teleconferencing robot. . 

45 [0006] . In accordance with the present invention, there 
is provided a teleconferencing robot, for enabling a re- 
mote conferee to project a sense of presence into a 
group meeting,, the teleconferencing robot comprising: 
a base;, a vkfeo monitor movably mounted to the base 

50 for receiving and displaying an image of the remote con- 
feree; a video camera movably mounted on the base; 
control n^ans mounted on the base for moving the vid- 
eo monitor and video camera in response to an input 
control signal: and wherein said video monitor and video 

55 camera move in response to said input control signal to 
. enable a remote conferee to project a sense of presence 
into the group meeting. 

[0007] In accordance with another aspect, the present . 
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invention provides a teleconferencing robot in combina- 
tion with a remote teleconferencing unit which compris- 
es a second microphone and a second video camera 
for obtaining an audio signal and an image from the re- 
mote conferee for transmission to the video monitor of 
the teleconferencing rot)ot, and a second video monitor 
and a second speaker for providing an image and an 
audio signal received from the teleconferencing robot, 
wherein the video monitor of the teleconferencing robot 
is provided with a speaker for outputting an audio signal 
received from the niicrophone of the remote teleconfer- 
encing unit; and wherein the input control signal is pro- 
vided by the remote teleconferencing unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] For a better understanding of the present in- 
vention and to show more clearly how it may be carried 
into effect, reference will now be made, by way of ex- 
ample, to the accompanying drawings, which show a 
prefenred embodiment of the present invention and In 
whteh: 

FIG. 1 is a perspectwe view of the teleconferencing 
robot on a rolling stand; 

. FIGS. 2a-2c are perspective views of the telecon- 
ferencing robot's swiveting feature in operation; 
FIG. 3 is a side view of the teleconferencing robot 
with a cut-out view of the swivel base; 
FIGS. 4a-4c are perspective views of the telecon- 
ferencing robot In various desk storage arrange- 
ments; 

FIG. 5 Is a simplified side cross-sectional view of 
the teleconferencing robot with vertical lifting and 
. lowering mechanism and remote-controllable mo- 
bile ground unit; 

FIGS. 6a-6c are perspective views of the telecon- 
ferencing robot and mobile ground unit of FIG. 5 in 
operation; 

FIGS. 7a- 7c are perspective views of the vertical 
lifting and lowering mechanism of figure 5 in oper- 
ation; 

FIG. 8a-8d are perspective vievra of the attention- 
getting mechanism In operation; 
FIG. 9 Is a schematic block diagram showing the 
jink between the remote teleconferencing unit at the 
remote conferee's site and the teleconferencing ro- 
bot at the local group meeting site; 
FIG. 10 is a schematic block diagram of the remote 
teleconferencing unit at the remote conferee's site; 
FIG. 1 1 is a schematic block diagram of the telecon- 
ferencing robot at the local group meeting site; 
FIG. 11a is a perspective view of one embodiment 
of a position sensor shown in FIG. 11 ; 
FIG; 1 1 b is a side view of another embodiment of a 
position sensor shown in FIG. 11 ;. 
FIG. 1 2 is a schematic block diagram of the vertical 
lifting and lowering mechanism; 



FIG. 1 3 Is a schematic block diagram of the mobile 
ground unit; and 

FIGS. 1 4a-14c are perspective views of an allema- 
tive design of the teleconferencing robot. 

5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0009] The preferred embodiment of the invention will 

10 now be described with reference to the figures. 

[0010] FIG. 1 shows a perspective view of a telecon- 
ferencing robot 100 placed on a rolling stand 10. The 
teleconferencing robot 1 00 has a swivel base 20 having 
a lower stage 22 secured to the stand and rotating upper 

IS stage 24 rotalable about a vertical axis with respect to 
lower stage 22. The rotating upper stage 24 has a de- 
fined forward directk>n. In the prefenred embodiment of 
. the Invention, the top-front portion of rotating upper 
stage 24 is rounded and forwardly sloped to prevent 

20 loose items from being placed there. A video nrwnitor 40 
is placed on or fastened to the top-rear portion of the 
rotating upper stage 24. A supposing ami 12 extends 
from the lower stage 22 and supports a platfomi 1 6 po- 
sitioned just above the video monitor 40. The platfonm 

2s 16 supports a speaker location system 60. One such 
system is commercially available from PictureTel Cor- 
poration of Andover, MA, USA. The speaker location 
system includes a video camera 50 with a pan/tilt video 
camera base 52. Microphones 62a, 62b and 62c pk:k 

30 up the sound coming from the person speaking and gen- 
erate an appropriate control signal to control the pan/tilt 
video camera base 52 and the zoom on the video cam- 
era 50 so that the video camera 50 is directed at the 
person speaking. These functions are described in 

35 greater detail below, witti reference to FIGS. 9-11 . 
[0011] Now referring to FIGS. 2a-2c, the swiveling 
feature of the teleconferencing robot 100 is shown in a 
series of three perspective views. In the first view, FIG. 
2a, the teleconferencing robot 100 is shown in a default 

40 starting position witii video monitor 40, video camera 50 
and mfcrophones 62a, 62b and 62c substantially direct- 
ed in the same forward direction as that defined by the 
forward direction of rotating upper stage 24 of swivel 
base 20. Iri FIG. 2b, in response to a control signal, the 

45 rotating upper stage 24 of the swivel base 20, the video 
monitor 40 and the video camera 50 have turned par- 
tially towards the viewer/speaker (viewer/speaker not 
shovm but assumed to be in the sarne viewing position 
for all of FIGS. .2a-2c). This functk>n will be explained 

so later In greater detail with reference to FIGS. 9-13. In 
FIG. 2c, the rotating upper stage 24, video monitor 40, 
and video camera 50 have turned fully towards the view- 
er/speaker. During this turning operation, the rotating 
upper stage 24, video monitor 40, and video camera 50 

ss are substantially synchronized to each other. The rolling 
stand 10, the supporting arm 12. the lower stage 22 of 
the swivel base 20, platfonm 16 and microphones 62a, 
62b and 62c remain fixed in position during theswrveling 
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operation illustrated in FIGS. 2a-2c. 
[001 2] FIG. 3 shows a side view of the teleconferenc- 
ing robot 100 with a simplified cut-out view of swivel 
base 20. The rotating upper stage 24 and lower stage 
22 are connected by a swiveling mechanism 25/ Alter- 5 
native coupling arrangements between the rotating up- 
per stage 24 and lower stage 22 are possible. However, 
regardless of the coupling arrangement, a swivel point 
21 is fonned, The rotating upper stage 24 rotates about 
a vertical axis passing through the swivel point 21 . The io 
rotating upper stage 24 is engaged to a rotating upper 
stage drive unit 30, such as a servo-motor, which can 
swivel the rotating upper stage 24 about the vertical axis 
passing through the swivel point 21. A micro-controller 
28 controls the rotating upper stage drive unit 30. A de- is 
tailed description of this function is provided later with 
reference to FIGS. 9-11. 

[0013] Still referring to FIG. 3, the screen of video 
monitor 40 is placed at or near the vertical axis passing 
through the swivel point 21 so that the screen of video 20 
monitor 40 may be viewed from a wider angle. If the 
screen of video monitor 40 is positioned too far forward, 
then the viewing angle will be significantly reduced for 
those conferees who are sitting to either side and close 
to the video monitor 40. In the present Invention, the 25 
placement of the screen of video monitor 40 is such that 
two straight lines lying in a horizontal plane and crossing 
at the vertical axis passing through the swivel point 21 , 
and touching the left and right edges of the screen of 
video monitor 40, respectively, fomi an angle of 1 60** to 3o 
200*. 

[001 4] FIGS. 4a-4c show some desk storage arrange- 
ments for the teleconferencing robot 100 with a desk 
shown at 170. FIG. 4a shows one possible storage ar- 
rangement for the teleconferencing robot 1 00 where the 35 
teleconferencing robot is positioned under the desk 1 70. 
The desk is then provided with a removable panel to en- 
able the robot 100 to be raised, in a manner described 
below, to a position flush with the top of the desk 170. 
FIG. 4b shows the teleconferencing robot 1 00 mounted 40 
in an operating position, on the desktop. FIG. 4c shows 
an alternative storage arrangement where the support- 
ing ami 12 supports a removable desktop panel 18. A 
vertical lifting and lowering mechanism 70 raises the tel- 
econferencing robot 100 raises into an operating posi- 45 
tion, level wfth the desktop, and simultaneously disptac: 
es the panel 18 vertk^lly upwards. 
[001 5] FIG. 5 shows a simplified side cross-sectional 
view of a further embodiment of the teleconferencing ro- 
bot 100 provided with the vertk:al lifting and lowering ^ 
mechanism 70 and a mobile ground unit 80. The vertk:al 
t^ing and lowering mechanism 70 comprises piston as- 
sernblies 71 a, 71b and 71c which may be extended and 
retracted in concert to raise and tower the teleconfer- 
encing robot 100. The piston assenr»blies 71a, 71c are 55 
parallel and spaced apart, so that the three piston as- 
semblies provide three point support. Piston assembly 
drive units 74a, 74b and 74c are operatbnally engaged 



to piston assemblies 71a, 71b and 71c, respectively. 
Vertical lifting and lowering control unit 73 controls the 
piston drive units 74a, 74b and 74c, The piston assem- 
blies 71a, 71b and 71c are protected and hidden by a 
flexible accordion sleeve 72. A more detailed descrip- 
tion of the operation of the verticaj lifting and lowering 
mechanism is provided later, with partfcular reference 
to FIG. 12. 

[0016] Still referring to FIG. 5, the mobile ground unit 
80 houses a power source 87, drive motors 81 a and 81b 
engaged to drive wheels 82 and 83, respectively, and a 
mobile ground unit control 88 to control the direction and 
speed of drive motors 81 a and 81b. The mobile ground 
unit 80 is remotely controllable by using a remote control 
unit 89. Typically, instructions transmitted by a radio sig- ■ 
nal from the remote control unit 89 are received by an 
antenna 86 and relayed down to the mobile ground con- 
trol unit 88. However, many other communk:ation 
means are possible. A more detailed description of the 
operation of the mobile ground unit 80 is provided later 
with particular reference to FIG. -13. 
[001 7J FIGS. 6a-6c show the teleconferencing robot 
100 and mobile ground unit 80 in operation. FIG. 6a 
shows the teleconferencing robot 100 and the mobile 
ground unit 80 in a default starting position, with rotating 
upper stage 24, lower stage 22, video monitor 40 and 
dynamic speaker locating system 60 all oriented in a de- 
fined forward direction. The fonvard path of mobile 
ground unit 80 (i.e. the direction of travel if both drive 
wheels 82 and 83 are engaged in the same direction at 
the same speed) Is also oriented in the same defined 
forward directbn. FIG. 6b shows the teleconferencing 
robot with the rotating upper stage 24. video monitor 40 
and video camera 50 all rotated to face the viewer. When 
the remote conferee wishes to approach the viewer, in 
order to maintain eye contact, the mobile ground unit 80 
turns toward the viewer while the rotating upper stage 
24, video monitor 40 and video camera 50 simultane- 
ously tum in the opposite direction at the same rate of 
rotation, i.e. so as to appear to remain stationary. The 
resulting position is shown in FIG. 6C. Consequently, 
the remote conferee can maintain "eye contact" with the 
viewer when tuming the mobile ground unit 80 to ap- 
preach the viewer. The details of this operation will be 
further described below with reference to FIGS. 9-13. 
[001 8] Next, referring to FIGS. 7a-7c, the vertrcal lift- 
ing and lowering mechanism 70 is shown In operation. 
FIG. 7a shows the vertical lifting and lowering mecha- 
nism 70 fully retracted. FIG. 7b shows the vertical lifting 
and lowering mechanism 70 In a partially raised posi- 
tion. FIG. 7c shows the vertteal lifting and bwering 
mechanism 70 in a fully extended position. The height 
of the teleconferencing robot 1 00 when the vertical lifting 
and lowering n^echanism 70 is fully extended represents 
approximately the height of a standing person. The ver- 
tical lifting and lowering mechanism 70 is adjustable to 
any height between the fully extended and fully retracted 
positions, shown in FIG. 7c and FIG. 7a respecthrely, so 
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that an appropriate height can be establlshedfor a given 
situation. For example, when the teleconferencing robot 
1 00 is positioned next to a conference table, the height 
might be appropriately adjusted to represent a sitting po- 
sition. If the remote conferee or local conferee is a tall 5 
person, the vertical lifting and lowering mechanism 70 
maybe extended to reflect the remote conferee's height. 
Optionally, the remote conferee may want to match the 
height of the person to whom the remote conferee Is 
speaking. w 
[001 91 Now, referring to FIGS. 8a-8d, the operation of 
the attention- getting mechanism 90 is shown. FIG. 8a 
shows a representation of a hand and arm 90 In a stand- 
by position, laying against the side of video monitor 40. 
FIG. 8b shows the movement of the hand and am 90 is 
by rotation outwardly from the shoulder coupling point 
91 so that It is then at an angle from the side of video 
monitor 40. FIG. 8c shows a further action of hand and 
anm 90 where it is rotated through a 90* angle about an 
axis along the ami thereof such that the hand appears 20 
to be in a "palm-open" position in relation to the viewer. 
FIG. Bd shows the representation of a hand and arm 90 
in the palm-open position being rotated altemately out- 
wardly and inwardly to mimic a waving motion. Such a 
motion may be easily achieved, for example, by using 25 
motors and mechanisms similar to that used for auto- 
mobile windshield wipers. 

[0020] FIG. 9 is a simplified block diagram showing 
the interconnection between the remote teleconferenc- 
ing unit 120, located at the remote conferee's site, and 
the teleconferencing robot 100, located at the local 
group meeting site. Audio/video/data communications 
controllers 128 and 129 receive and transmit a plurality 
of audio-, video-and data-signals between the remote 
teleconferencing unit 120 and the teleconferencing ro- 3s 
bot 100 via a transmission system 130, which can be 
any suitable transmission system, including known tel- 
ephone lines, wireless transmission, etc. The plurality 
of signals shown in FIG. 9 are explained in greater detail 
below. The teleconferencing robot 1 00 includes the ml- 40 
cro-controller 28 which controls the attentton getting 
mechanism 90 as well as various other teleconferencing 
robot components represented by block 99. The micro- 
controller 28 also controls the vertical lifting and lower- 
ing mechanism 70 and mobile ground unit 80 when pro- 
vided, both of these units being optional. 
[0021] Now referring to FIG. 1 0, the schematic layout 
of remote teleconferencing unit 120 is shown. Remote 
teleconferencing unit 1 20 CFmJ 1 20") includes a mtero- 
phone 121 to pick up the vofce of the remote conferee so 
and send a fTTU outgoing audio signal fRTUpAS") to 
audioA^ideo/data communications controller 128 ("AVD- 
CC 128"). The AVDCC 128 controls the transmission 
and reception of all of the various FTTU signals to and 
from an equivalent communications controller, AVDCC ss 
1 29 (shown in FIG. 9), located at the local group meeting 
site. 

[0022] RTU 120 further includes a video camera 1 22 



to capture an image of the remote conferee. The video 
camera 122 sends an RTU outgoing video signal 
("RTUOVS") to AVDCC 1 28. Amplified speaker 123 re- 
ceives an RTU incoming audio signal f RTUIAS") from 
AVDCC 128. The RTUIAS originates from the telecon- 
ferencing robot 100 (shown in FIG. 9) and typically con- 
sists of the voices of the local conferees at the group 
meeting site, 

[0023] RTU 120 further includes a teleconferencing 
robot remote control system 119 which remotely con- 
trots the operation of the teleconferencing robot 100 of 
FIG. 9. The teleconferencing robot remote control sys- 
tem 119 comprises a video monitor 124. an operations 
panel 125, a graphk^s overiay unit 126 and a main con- 
trol unit 127. The remote conferee controls the telecon- 
ferencing robot 100 of FIG. 9 by means of input at the 
operations panel 125. Operations panel 125 may be a 
keyboard, joystick, mouse or any other input device or 
a combination thereof. The main control unit 127 re- 
ceives the input from operations panel 127 and sends 
out an RTU outgoing data signal f RTUODS") to AVDCC 
128 and eventually to mfcro-controller 28 of FIG. 9. 
[0024] The RTUODS contains instructions and con- 
trol signals to control the various functions of the tel- 
econferencing robot 1 00 of FIG. 9. The main control unit 
127 also provides feedback to the remote conferee by 
means of graphics overiay unit 126 whfch may display 
various characters, symbols and icons on video monitor 
124. An RTU incoming vkJeo signal ("fTTUTVS") origi- 
nating from the teleconferencing robot 100 of FIG. 9 is 
received by the graphics overiay unit 126 and is passed 
through to video monitor 124, either with or without any 
characters, symbols .and k^ns superimposed on the 
video Image created by the RTUIVS on video monitor 
124. 

[0025] The main control unit 127 further receives an 
RTU incoming data signal ("RTUIDS") which contains a 
plurality of feedback signals from the teleconferencing 
robot 100, the vertical lifting and lowering mechanism 
70 and the mobile ground unit 80, ail shown In FIG. 9. 
Some of the feedback contained in the RTUIDS may be 
represented graphically to the remote conferee via the 
graphics overiay unit 126 and yideo monitor 124. For 
example, a graphic may show the cun-ent rotational po- 
sition of the rotating upper stage 24 of FIGS. 2a-2c so 
that the remote conferee is aware of any limitations of 
tunriing further left or further right 
[0026] Now referring to FIG. 11 , the teleconferencing 
robot components 99 of FIG. 9 are shown in greater 
schematic detail. The micro-controller 28 controls the . 
operation of various components based on control in- 
structions received from the main control unit 1 27 shown 
in FIG. 9. These control instructions contained in the 
RTUODS are transmitted by the AVDCC 128 through 
the transmission system 1 30 and to the AVDCC 1 29, all 
shown on FIG. 9. The AVDCC 129 of FIG. 9 transmits 
the same control instructions to the micro-controller 28 
as the teleconferencing robot incoming data signal 
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("TRIDS") as shown on FIG. 1 1 , The micro-controller 28 
also provides feedback to the main control unit 127 of 
FIG. 1 0 by means of the teleconferencing robot outgoing 
data signal ("TRODS-) which is transmitted to the AVD- 
CC129of FIG. ID. 

[0027] The micro-controller 28 activates the attention- 
getting mechanism 90 upon receiving an instruction 
from the remote conferee via the operations panel 1 25 
shown in FIG. 10. Activation causes the attention-get- 
ting mechanism to rotate the representation of the hand 
and arm outwards, twist the hand 90* Into a "palm-open" 
position, then start a waving motion back and forth, as 
illustrated in FIGS. da-Sd, above. The required motion 
may be obtained quite easily, for example, by using 
mechanisms and motors similar to that used for auto- 
mobile windshield wipers. 

[0028] The swiveling feature of the teleconferencing 
robot 100, as illustrated in FIGS. 2a-2c, can be either 
automatic or manually controlled by the remote confer- 
ee. A switch unit 63 receives a speaker location control 
signal {"SLCS") to control the zoom function of video 
camera 50 and control the pan/tilt video camera base 
52. The switch unit 63 also receives a teleconferencing 
robot control signal ("TRGS") from the micro-controller 
28. The reniote conferee can cause the switch unit 63 
to switch between automatic mode, where the SLCS is 
used, and manual mode, where the remote conferee 
provides the pan, tilt and zoom signals. 
[0029] In aulomatrc mode, the speaker location con- 
trol unit 61 receives Input signals from a microphone ar- 
ray 62 comprising three microphones 62a, 62b and 62c, 
as shown in FIG. 1. Using the signals from the micro- 
phone array 62, the speaker location control unit 61 de- 
temiines from which direction the sound is coming from. 
The speaker location control unit 61 then produces the 
SLCS to control the zoom function of video camera 50 
and control the pan/tilt video camera base. 52. 
[0030] For manual mode, the remote conferee first 
sends a switch signal to switch unit 63 to enter the man- 
ual mode. Then, the remote conferee provides pan, tilt 
and zoom control signals via the operations panel 125, 
shown iri FIG, 1 0: The remote conferee can switch back 
to automalk; mode by sending another switch signal to 
switch unit 63. 

[0031] In either automatic or manual mode, the switch 
unit 63 sends on a panAill/zoom control signal 
("PTZCS") to the camera pan/lilt/zoom control unit 64. 
The camem panAilt/zoom control unit 64 controls pan 
drive unit 53, tilt drive unit 54 and zoom drive unit 55 to 
drive the panAift video camera base 52 and the zoom 
on video camera 50. The camera pan/tilt/zoom control 
unit 64 also provides a teleconferencing robot feedback 
signal 1 (TRFSI") to the micro-controller 28 to commu- 
nfcateto the main control unit 1 27 of FIG. 1 0 the camera 
panAilt/zoom control information . 
[0032] The pan control signal ("PCS") from the cam- 
era pariAitt/zoom control unit 64 to the pan drive unit 53 
is split and is also provided as an input. to switch unit 57. 



An optional position sensor 56 is positioned to read the 
position and rotation of the pan base of panAilt video 
camera base 52. The position sensor 56 provides a po- 
sition sensor feedback signal f PS FS") whfch is compat- 

s ible with the PCS signal and whtoh provides essentially 
the same pan position and rotation information. The po- 
sition sensor 56 may be any number of devices which 
senses the panning movement of the panAilt video cam- 
era base 52. Two such devices are shown in FIGS. 11a 

10 and 11b, operationally coupled to the panAilt video cam- 
era bases 52a and 52b, respectively. 
[0033] FIG. 11a shows a perspective view of one em- 
bodiment of a position sensor 56a with a shaft head 150 
mechanically engaged to the pan/tilt video camera base 

t5 52a by a wire 1 51 set at an appropriate tension to cause 
the shaft head 1 50 to rotate as the panAilt video camera! 
base 52a pans left and right. A base 1 52 of the position 
sensor 56a generates a signal con^espondlng to the ro- 
tation of the shaft head 1 50 and the signal is transmitted 

20 via a communication link 153 to the switch unit 57 of 
FIG. 10. 

[0034] FIG. lib shows a side view of another embod- 
iment of a position sensor 56b with a shaft head 160 
frictlonally engaged to a spherical, dome shaped top of 

25 a panAilt video camera base 52b. The rotation of the 
panAilt video camera base 52b causes the shaft head 
1 60 to rotate. A base 1 62 of the position sensor 56b gen- 
erates a signal corresponding to the rotation of the shaft 
head 160 and the signal is transmitted via a communl- 

30 cation link 163 to switch unit 57 of FIG. 11 . 

[0035] In addition to the above two mechanisms, nu- 
merous other mechanical and non-mechanical means 
of sensing the rotation of the pan/tilt video camera base 
52 are available. 

35 [0036] The switch unit 57 can be manually set to pass 
on either the PCS signal or the PSFS signal from the 
optical position sensor 56. The switch unit 57 passes on 
the selected signal as a rotating upper stage control sig- 
nal ("RUSCS") to the rotating upper stage drive unit 23. 

^0 The rotating upper stage drive unit receives the RUSCS 
and drives the rotating upper stage 24 left or right. Since 
the RUSCS is either the PCS orthe PSFS, both of whfch 
provkie information on the vhJeo qamera 50 pan posi- 
tlon» the rotating upper stage 24 is essentially driven to 

^5 the same pan position as the video camera 50, The ro- 
tating upper stage drive unit 23 provides a teleconfer- 
encing robot feedback signal 2 (•TRFS2*) to the? micro- 
controller 28 so that the remote conferee is aware of the 
positior) of the rotating upper stage 24. 

so [0037] Still refenring to FIG. 11 , the video monitor 40 
displays a substantially life-sized image of the remote 
conferee's face on the screen. This Image is received 
as the teleconferencing robot incoming video signal 
("TRIVS") from the AVDCC 129, shown in FIG. 9. The 

S5 TRIVS corresponds to the RTTUO VS shown in FIG. 1 0. 
Video monitor 40 Is placed on or fastened to the rotating 
upper stage 24, as shown in FIG. 1 . Thus, the video 
monitor 40 is rotating with the rotating upper stage 24 
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and is essentially synchronized to the |>an position and 
rotation of the video camera 50. 
[0038] The video camera 50 provides and image of 
the local conferee, typically the local conferee that is 
speaking, and sends a teleconferencing robot outgoing 
video signal ("TROVS") to the AVDCC 129 of FIG. 9. 
The TROVS corresponds to the RTUFVS of FIG. 10. 
[0039] Microphone 42 picks up the sound from the lo- 
cal conferees and sends a teleconferencing robot out- 
going audio signal ("TROAS") to the AVDCC 129. Op- 
tionally, if the automata speaker location system is be- 
ing used, the sound pk;ked up t>y the microphone an-ay 
62 may be supplied as the TROAS (this optional config- 
uration is not shown in FIG. 11). The TROAS conre- 
spends to the RTUIAS of FIG. 10. 
[0040] The amplified speaker 26 receives a telecon- 
ferencing robot incoming video signal fTRIAS") from 
the AVDCC 129, shown in FIG. 9. The TRIAS con-e- 
sponds to the RTUOAS of FIG. 10 and provides the local 
conferees with sound from the remote conferee. 
[0041] Now referring to FIG. 12, a schematic of the 
vertical lifting and lowering mechanism 70 ("VLLM 70") 
is shown. The VLLM 70 comprises piston assemblies 
71a, 71b and 71c whfch are positioned In ari arrange- 
ment as shown In FIG. 5. Piston assembly drive units 
74a, 74b and 74c drive the piston assemblies 71a, 71b 
and 71c respectively. The piston as.sembly drive units 
74a, 74b and 74c are controlled by the vertbal lifting and 
lowering control unit 73 ("VLLCU 73"). The VLLCU 73 
receives a vertical lifting and lowering control signal 
{"VLLCS") from the micro-controller 28 of FIG. 9. The 
VLLCU 73 also provides a vertical lifting and lowering 
feedback signal ("VLLFS") to the micro-controller 28 of 
FIG. 9 so that the remote conferee receives feedback, 
as to the state of the VLLM 70. 
[0042] In order to raise the teleconferencing unit 1 00, 
as illustrated in FIGS. 7a-7c, the piston assemblies 71a, 
71b and 71c are extended in concert at the same rate, 
starting from a fully retracted position as shown in FIG. 
7a. In FIG. 7c, the piston assembles 71a, 71b and 71c 
(hidden inside the flexible accordion sleeve 72) are fully 
extended. To lower the teleconferencing unit 100. the 
piston assemblies 71 a. 71 b and 71 c are retracted at the 
same rate. By controlling the amount of extension of pis- 
ton assemblies 71a, 71b and 71c, the teleconferencing 
robot 1 00 can be set at a height anywhere between a 
fully retracted and fully extended position. 
[0043] ReferringbacktoFIG.5.inordertomimbbQw- 
ing, the center piston asserribly 71b can be extended 
less than the outer piston assembles 71a and 71c. This 
will cause the teleconferencing robot 100 to tilt forward 
and assume a bowing position. Extension of the center 
piston assembly 71c back to the same extension of the 
outer piston assemblies 71a and 71c will caiise the tel- 
econferencing robot to return to an up-right position. 
[0044] Now referring to FIG. 1 3, a schematic diagram 
of the mobile ground unit 80 ("MGU 80") is shown. A 
power source 87 provkles power to MGU control 88 and 



the wheel, drive motors 81a and 81b. The MGU control 
88 receives an MGU control signal ("MGUCS") from the 
micro-controller 28, as shown in FIG. 9. The MGU con- 
trol 88 provides a MGU feedback signal ("MGUFS") 

5 back to the micro-controller 28 to provide feedback 
about the MGU to the remote conferee. 
[0045] The MGUCS contains control information to 
operate the rotation speed and direction of rotation of 
the drive wheels 82 and 83. In order to move fonward, 

10 the left wheel drive motor 81 a and the right wheel drive 
motor 81b turn the drive wheels 82 and 83 in a forward 
direction at the same rate. Reversing the direction caus^ 
es the MGU 80 to move backwards, but this will typically 
not be used since the remote conferee requires visual 

15 feedback from the video camera 50 , as shown In FIGS . 
6a-6c, in order to operate the MGU 80. 
[0046] To turn right, the right wheel drive motor 81b 
will hold the right drive wheel 83 stationary while the left 
wheel drive motor 81a drives the left drive wheel in a 

20 forward direction. To make a wider right turn, in known 
manner, the right wheel drive motor 81b can . drive the 
right drive wheel 83 at a slower rate than the left wheel 
drive motor 81 a is driving the left drive wheel 82. To turn 
right while staying in position, the right wheel drive motor 

25 81b can drive the right drive wheel 83 in a reverse di- 
rection at the same rate as the left wheel drive motor 
81a drives the left drive wheel 82 in a forward direction. 
Left turns can be made in an analogous fashion with the 
wheels and directions reversed. 

30 [0047] In order to perfomi the manoeuvre shown in 
FIGS. 6a-6c, the teleconferencing robot 1 00 is operated 
as described above so that the video monitor 40 is di- 
rected towards the viewer. To turn the MGU 80 towards 
the viewer, in preparation for moving towards the viewer, 

35 the MGU 80 is operated to tum left while staying in po- 
sition. In order to achieve this, refening back to FIG. 1 1 , 
the rotating upper stage drive unit 23 provides a feed- 
back signal, TRFS2, to the micro-controller 28. Using 
the TRFS2, the micro-controller 28 then calculates the 

40 amount of rotation required by the MGU 80 to rotate into 
position. The micro-controller 28 then sends appropriate 
control signals TRCS and MGUCS (shown In FIG. 9) so 
that the MGU 80 Is rotating in positk>n towards the view- 
er and the rotating upper stage 24 and the video camera 

45 50 are rotating at the same rate of rotation but In the 
opposite direction. 

[0048] It will be appreciated that, while the preferred 
embodiment of the invention has been described, there 
are numerous variations possible within the scope of the 

50 present invention. For example, rather than having a 
swivel base, a ceiling mounted swivel mechanism may 
be used to support a hanging video monitor In such a 
case, the video camera and speaker location unit may 
be fastened to a platfonm hanging beneath the video 

55 monitor. Furthermore, a vertical lifting and lowering 
mechanism may be mounted from the ceiling to raise 
and lower a video monitor f ronri the ceiling. In addition. 
• many different designs and configurations possible. For 
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example, In FIGS. 14a-14c, the rotating upper stage 24 
and lower stage 22 of FIG. 1 are replaced by rotating 
upper stage 24a and lower stage 22a. 



Claims 

1. A teieconferencing robot, for enabling a remote 
conferee to project a sense of presence Into a group 
meeting, the teleconferencing robot comprising: 

abase; 

a video monitor movably mounted to the base 
for receiving and displaying an image of the re- 
mote conferee; 

a video camera movabfy mounted on the base; 
control means mounted on the base for moving 

the video monitor and video camera In re- 
sponse to an input control signal; and 

wherein said video monitor and video camera 
move in response to said input control signal to en- 
able a remote conferee to project a sense of pres- 
ence Into the group meeting. 

2. A teleconferencing robot as claimed in claim 1, 
wherein the video monitor is rotatably mounted to 
the base unit, for rotation about a substantially ver- 
tical axis; and 

wherein the control means includes a rotating 
drive unit for rotation of the video monitor. 

3. A teleconferencing robot as claimed in claim 2, 
wherein the video camera is rotatably mounted with 
the video monitor to the base unit; and 

whefrein the rotating drive unit rotates the vid- 
eo monitor and video camera. 

4. A teleconferencing robot as claimed in claim 2, 
wherein the video camera is rotatably mounted to 
the base, for rotation about a substantially vertical 
axis; and 

wherein the control means includes a pan 
drive unit for rotation of the video camera. 

5. A teleconferencing robot as claimed in claim 3 or 4. 
wherein the video camera Is additionally mounted 
so as to be tlltable upwards and downwards; and 

wherein the control means includes a tilt drwe 
unit for tilting the video camera upwards and down- 
wards. 

6. A teleconferencing robot, as claimed in any preced- 
ing claim, wherein said input control signal is de- 
rived from sound source detection means such that 
said control signal represents the direction of said 
sound source with respect to said monitor and said 
control means being adapted to drive said video 



monitor, in response to said control signal, to a po- 
sition substantially facing said detected direction. 

7. A teleconferencing robot as claimed in any preced- 
s \ng claim, wherein the base comprises upper and ' 

lower stages, wherein the video monitor is secured 
to the upper stage, and the lower and upper stages 
are rotatable relative to one another about a sub- 
stantially vertical axis; and 
10 wherein the upper stage has a defined for- 

ward direction with the video monitor nomially being 
directed In said defined fonnfard direction. 

8. A teleconferencing robot as claimed in any preced- 
f5 ing claim, wherein the base comprises an upper 

part on which the video monitor Is mounted and a 
lower part, and means for vertically displacing the 
upper and lower parts relative to one another. 

20 9. A teleconferencing robot as claimed in any preced- 
ing claim, wherein the base comprises an upper 
part on which the video monitor is mounted and a 
lower part; and 

wherein the lower part of the base comprises 
25 a mobile ground unit including wheels and drive mo- 
tors for rotating the wheels, to drive the teleconfer- 
encing robot across the ground. 

10. A teleconferencing robot as claimed in any of claims 
30 2 to 5, wherein the screen of the video monitor is 

positioned at or near the vertical axis about which 
the video monitor rotates such that the angle formed 
by two straight lines lying in a horizontal plane 
crossing at the vertical axis and further extending 
35 through left and right hand edges of the screen of 
the video monitor is substantially 1 60^-200*. 

1 1 . A teleconf erencing robot as claimed in any preced- 
ing claim, further comprising an attention getting 

40 means for getting the attention of other conferees; 
and 

wherein the control means includes means for 
actuating the attention getting n^ans. 

^5 12. A leleconferericing robot as claimed in claim 11,. 

wherein the attention getting means comprises a 

representation of a hand and arm; and 

wherein a free end of the arm Is mechanically 

coupled to the base, whereby said representation 
so of a hand and ann may be rotated alternatively in- 

warcfly and outwardly, to mimJc a waving motion. 

13. A teleconferencihg robot as claimed in any preced- 
ing claim. In combination with a remote teleconfer- 
ss encing unit which comprises a second microphone 
and a second video camera for obtaining an audio 
signal and an Image from the remote conferee for 
transmission to the video monitor of the teieconf er- 
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encing robot, and a second video monitor and a 
second speaker for providing an image and an au- 
dio signal received from the teleconferencing robot; 

wherein the video monitor of the teleconfer- 
encing robot is provided with a speaker for output- 
ting an audio signal received from the microphone 
of the remote teleconferencing unit; and 

wherein the input control signal is provided by 
the remote teleconferencing unit. 

14. A teleconferencing robot in combination with a re- 
mote teleconferencing unit as claimed In claim 13, 
wherein the renrwle teleconferencing unit and the 
teleconferencing robot are each provided with a re- 
spective communicationspontroller for audio, video 
and data signals, for communication therebetween 
over a transmission system; and 

wherein the communications controllers 
transmit audio and video signals in both directions 
between the remote teleconferencing unit and the 
teleconferencing robot, and data signals to the tel- 
econferencing robot, for controlling the teleconfer- 
encing robot and data signals back to the remote 
teleconferencing unit, to provide infomnation on 
movement of the teleconferencing robot. 

1 5. A teleconferencing robot as claimed in any preced- 
ing claim, further comprising microphone array 
means for enabling a location of a speaker to be 
detemiined and generating a detection signal indic- 
ative of the location of the speaker 
wherein the input control signal Is derived from the 
detection signal and causes the rotating drive unit 
to rotate the video monitorto a position substantially 
facing the location of the speaker. 

16. A teleconferencing robot as claimed in claim 15, fur- 
ther comprising a switch unit enabling the Input con- 
.trol signal to be selectively derived from the detec- 
tion signal and a remote signal generated by the re- 
mote conferee. 

17. A teleconferencing robot as claimed In claim 15 or 
16, wherein the base comprises a supporting arm 
extending around and behind the video monitor and 
supporting the video camera and the audio array 
means above the video monitor; and 

wherein the mterophohe anfay means is fixed 
to the base such that the video camera and the vid- 
eo monitor rotate Independently of the microphone 
array means. 

18. A teleconferencing robot as clalnried In claim 17, . 
wherein a screen of the video mpnttor is positioned 
near the vertical axis about which the video monitor 
rotates; and 

wherein the video camera rotates substantial- 
ly about the vertk:al axis. 



1 9. A teleconferencing robot as claimed In any of claims 
1 to 5, further comprising: 

location determining means for enabling a lo- 
cation of a person to be determined and generating 
5 a detection signal Indicative of the location of the 
speaker; 

wherein the location determining means is 
fixed to the base such that the video camera and 
the video monitor rotate independently of the loca- 
10 tion determining means; and 

wherein the input control signal is derived 
from the detection signal and causes the rotating 
drive unit and pan drive unit to rotate the video mon- 
itor and video camera, respectively, to a position 
f 5 substantially facing the location of the speaker. 

20. The teleconferencing robot as claimed in any pre- 
ceding claim, 

wherein the input control signal is derh/ed from a 
20 remote signal generated by the remote conferee. 



Patentanspruche 

25 1. Telekonferenzroboter, um einemfernen Konferenz- 
teilnehmer zu ermoglichen ein Anwesenheitsgefuhl 
In eine ' Gruppenversammlung zu projizieren. wo- 
bei der Telekonferenzroboter folgendes umfasst: 

30 eine Basis; 

einen beweglrch an die Basis montierten Vi- 
deomonitor zum Empfang und zur Anzeige ei- 
nes Bilds des femen Konferenzteilnehmers; 

35 

eine beweglbh an die Basis montierte Video- 
kamera; 

an die Basis montierte Steuemiittel zum Bewe- 
40 gen des Videomonitors und der Videokamera 

in Reaktion auf ein EIngabesteuersignal; und 

wobel steh genannter Monitor und genannte 
Videokamera in Reaktion auf das genannte Elnga- 
4s besteuersignai bewegen, um einem ternen Konfe- 
renzteilnehmer zu enndglichen ein Anwesenheits- 
gefuhl in die Gruppenversammlung zu projizieren. 

2. Telekonferenzroboter nach Anspruch 1 , wobel der 
50 Videomonitor drehbar an die Basiseinheit zur Rota- 
tion um eine Im wesentltehen vertikale Achse mon- 
tiertist;und 

wobel das Steuermlttel eine rotlerende An- 
triebseinheit zum Drehen des Videomonitore eln- 
55 schlieBt. 

3. Telekonferenzroboter nach Anspruch 2, wobel die 
Videokamera drehbar mit dem Videomonitor an die 
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Basiseinheit montlert ist; und 

wobei die rotierende Antriebselnheit den Vi- 
deomonitor und die Videokamera drelit. 

4. Telelconferenzroboter nach Anspruch 2, wobei die 
Videolcamera zur Rotation um eine im wesenttichen 
vertikale Achse drehbar an die Basis montiert ist; 
und 

wobei das Steuemnittel eine Schwenkan* 
triebseinheil zum Drehen der Videokanicra eln- 
schlteBt. 

5. Telekonferenzroboter nach Anspruch 3 oder 4, wo- 
. bei die Videokamera zusatzlfch so montiert ist, dass 

sie nach oben Oder unten kippbar ist; 
und ; 

wobei das Steuermittel eirie Kippantriebsein- 
heit zum Kippen der Videokamera nach oben oder 
unten einschlie0t. 

6. Telekonferenzroboter nach einem der vorausge- 
henden Anspruche, wobei genanntes Eingabesteu- 
erslgnal von Schallquellen-Erkennungsmjttein so 
abgeieitet wird, dass das genannte Steuersignal die 
Richtung der genannten Schallquelle in Bezug auf 
den genannten (Monitor reprasentlert und das ge- 
nannte Steuemnittel adaptiert wird, um den genann- 
ten Videomonitor in Reaktion auf das genannte 
Steuersignal in eine Position zu bewegen. die vn 
wesentlk^hen der genannten festgestelllen Position 
gegenubertlegt. 

7. Telekonferenzroboter nach eInem der vorausge- 
henden Anspruche, wobei die Basis obere und un- 
tere Stufen umfasst, wobei der Videomonitor an die 
obere Stufe befestigt wird, und die uTiteren und obe- 
ren Stufen im wesentltehen um eine vertikale Achse 
retativ zueinander drehbar sind; und 

wobei die obere Stufe eine definlerte Vor- 
wSrtsrichtung aufweist, indem der Videomonitor 
normalenveise in die genannte, def inierte Vonwdrts- 
nchtung gelenkt wird. 

8. Telekonferenzroboter nach einem der vorausge- 
henden Anspruche, wobei die Basis ein oberes Teil, 
an das der Videomonitor nrtontlert wird, und ein un- 
teres Teil und l\^ittel aufweist, um die oberen und 
unteren Telle relativ zu einander zu verschieben. 

9. Telekonferenzroboter nach efnem der vorausge- 
henden Anspruche, wofclei die Basis ein oberes 
Teil , an das der Vkjeomonttor nrK>ntiert wird, und ein 
unteres Tell aufweist; und 

wobei das untere Teil der Basis eine f ahrbare 
Bodeneinheit. einschtieBlbh RSdem und Antrlet>s- 
motoren zum Drehen der Rader aufweist, um den 
Telekonferenzroboter Ober den Boden zu verfah- 
ren. 



10. Telekonferenzroboter nach eInem der vorausge- 
henden Anspruche 2 bis 5, wobei der Bildschirm 
des Videomonitors auf oder nahe der vertikalen 
Achse, um die sich der Videomonitor dreht, derma- 

5 Ben positioniert wird, dass der durch zwei gerade 
Linien gebildete WInkel, die In einer horizontalen 
Ebene liegen und die vertikale Achse kreuzen und 
sich weiter durch linke und rechte Rander des Vi- 
deomonitors erstrecken, im wesentlichen 160**- 

10 200* belragt. 

11. Telekonferenzroboter nach einem der vorausge- 
henden Anspruche, der weiter ein Aufmerksamkeit 
en-egendes Mtttel aufweist, um die Aufmerksamkeit 

15 anderer Konferenzteilnehmer auf sk:h zu ten ken; 
und 

wobei das Steuennittel MIttel zum Betatlgen 
des Aufmerksamkeit en^egenden Mittels ein- 
schlleBt. 

20 

12. Telekonferenzroboter nach Anspruch 11 , wobei das 
Aufmerksamkeit en^egende MIttel eine Reprasenta- 
tion einer Hand und eines Arms aufweist; und 

wobei ein f reies Ende des Arms mechanisch 
mit der Basis verbunden ist, wodurch genannte Re- 
prasentalion eines Hand und eines Arms abwech- 
selnd nach ihnen oder au(3en rotiert werden kon- 
nen, um eine winkende Bewegung nachzuahmen. 

13. Telekonferenzroboter nach einem der vorausge- 
henden AnsprOche In Kombination mit einer femen 
Telekonferenzeinheit, die ein zweites Mikrofon und 
einezweite Videokamera aufweist, um ein Audiosl- 
gnal und ein Bild vom fernen Konferenzteilnehmer 
zur Ubertragung auf den Videomonitor des Telekon- 
ferenzroboters zu bekommen, und die einen zwei- 
ten Videomonitor und einen zweiten Lautsprecher 
aufweist, um ein Bild und ein Audiostgnal bereitzu- 
stellen, das vom Telekonferenzroboter empfangen 
wurde; 

wobei der Videomonitor des Telekonf erenzro- 
boters mit einem Lautsprecher versehen ist, um ein 
ab dem Mikrofon der femen Telekonferenzeinheit 
empfangenes Audiosignal auszugeben; und 

wobei das Eingabesleuersignal von der fer- 
nen Telekonferenzeinheit bereitgestelit wird. 

14. Telekonferenzroboter In Kombination mit einer fer- 
nen Telekonferenzeinheit nach Anspruch 13, wobei 
die feme Telekonferenzeinheit und der Telekonfe- 
renzrot>oter Jewells mit einer entsprechenden Kom- 
munikatlonssteuerung fur Audio, Video- und Daten- 
sfgnale, zur Konrvnunikatk>n dazwtschen uber ein 
Obertragungssystem versehen sInd; und 

wobei die Kommunikationssteuerungen Au- 
dio- und Videosignale in belden Richtungen zwi- 
schen der fernen Telekonferenzeinheit und dem Te- 
lekonferenzroboter und Datenslgnate an den Tele- 
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konferenzroboter zum Sleuern des Telekonferenz- 
roboters und Datensignale zuruck zur fernen Tele- 
konferenzeinheil ubertragen, urn Informationen 
uber die Bewegung des Telekonferenzroboters be- 
reitzustellen. 

15. Telekonferenzroboter nach einem der vorausge- 
henden Anspriiche, der welter Mikrofon-Array-Mit- 
tel aufweist, um die Position eines Sprechers be- 
stimmen zu konnen und ein Erkennungssignal zu 
erzeugen. das auf die Position des Sprechers 
schlieOen lasst, wpbei das Eingabesteuersignal 
vom Erkennungssignal abgeleltet wird und bewirkt, 
dass die Drehantriebseinheit den Videomonitor in 
eine Position dreht, die im wesentlfchen der Positi- 
on des Sprechers gegenuberllegt. 

1 6. Telekonferenzroboter nach Anspruch 1 5, der welter 
eine Schalterelnhelt aufweist. die es dem Eingabe- 
steuersignal emnoglfcht selektiv ab dem Erken- 
nungssignal und einem Femsignal abgeleltet zu 
werden, das vom fernen Konferenztellnehmer er- 
zeugt wird. 

17. Telekonferenzroboter nach Anspruch 15 oder 16, 
wobei die Basis einen Stutzami aufweist, der sich 
um und hinter den Videomonitor erstreckt und die 
Videokamera und das Audio-Array-Mittel uber dem 
Videomonitor stutzt; und 

wobei das Mikrofon-Array-Mittelso an die Ba- 
sis befestlgt lst» dass sIch die Videokamera und der 
Videomonitor unabhangig vom Mikrofon-Array-Mlt- 
tel drehen. 

18. Telekonferenzroboter nach Anspruch 1 7, wobei ein 
Schirmbild des Videomonitors nahe der vertikalen 

. Achse positioniert ist, um die steh der Videomonitor 
dreht; und 

wobei sich die Videokamera im wesentlichen um 
die vertikale Achse dreht. 

19. Telekonferenzroboter nach einem der Anspriiche 1 
bis 5, der wefter.umf asst: 

Posltlonsbfestimmungsmittel, um die Position 
einer Person bestlnrvnen und ein Erkennungssignal 
generieren zu kdnnen» das auf die Position des 
Sprechers schlieBen lasst; 

wobei das Positionsbestimmungsmittel so an 
die Basis befestlgt ist, dass sk;h die Videokamera 
. und der Videomonitor unabhdngig von der Position 
Positionsbestimmungsmittel drehen; und 

wobei das Eingabesteuersignal vom Erken- 
nungssignal abgeleltet wird und bewirkt, dass die 
Rotationsantrfebseinheit und die Kippantriebsein- 
heit den Videomonitor bzw. die Videokamera in eine 
Position drehen. die im wesentlichen der Position 
des Sprechers gegenuberltegt. 



20. Telekonferenzroboter nach einem der vorausge- 
henden Anspruche, wobei das Eingabesteuersi- 
gnal ab einem fernen, vom fernen Konferenztell- 
nehmer erzeugtem, Signal abgeleltet wird. 

5 

Revendicatlons 

1 . Robot de teleconference, pour permettre a un par- 
10 ticipant distant de projeter une sensation de presen- 
ce dans une reunion de groupe, le robot de telecon- 
ference comprenant : 

une base; 

IS un moniteur video monte de maniere mobile sur 

la base pour recevoir et afficher une image du 
partKipant distant ; 

un camescope mpnte de maniere mobile sur la 
base; . 

20 un nrwyen de commando monte sur la base 

pour deplacer le moniteur video et le camesco- 
pe en reponse d un signal de commande 
d'eritree ; et 

25 dans lequet lesdits moniteur video et cames- 

cope se deplacent en reponse audit signal de conn- 
mande d'entree afin de penmettre h un participant 
distant de projeter une sensation de presence dans 
la reunk>n de groupe. 

30 

2. Robot de teleconference selon la revendlcatlon 1 , 
dans lequel le moniteur video est monte de maniere 
rotative sur I'unite de base, en vue de tourner autour 
d'un axe sensiblennent vertfcal ; et 

35 dans lequel le moyen de commande compor- 

te une unite d'entramement rotatif pour la rotation 
du moniteur video. 

3. Robot de teieconferiBnce selon la revendication 2, 
40 dans lequel le camescope est montee de maniere 

rotative avec le moniteur video sur I'unite de base ; 
et 

dans lequel Tunite d'entralnement rotatif fait 
toumer le moniteur vkieo et le camescope. 

45 

4. Robot de teleconference selon la revendication 2, 
dans lequel le camescope est monte de maniere 
rotative sur la base, en vue de tourner autour d'un 
axe senslblement vertical ; et 

50 dans lequel. le moyen de commande conv 

prend une unite d'entralnement de panoramique 
pour la rotation du camescope. 

5. Robot de teleconference selon la revendication 3 
55 ou 4, dans lequel le camescope est monte de plus 

de maniere d pouvoiretre incline vers le haut et vers 
le bas ; et 

dans lequei ie moyen de commande compor- 



11 



21 



EP0 981 905 B1 



22 



te une unrt6 d'entratnement d'incMnaison pour incli- 
ner le cam6scope vers le haut et vers le bas. 

6. Robot de teleconference selon Tune quelconque 
des revendications pr^c^entes. dans tequel ledit 
signal de commande rfentr6e est d^rivd d'un 
moyen de detection de source sonore de telle sorte 
que ledit signal de commande repr6sente le sens 
de ladite source sonore par rapport au moniteur et 
ledit moyen de commande 6tant adapt§ pour en- 
trafner ledit moniteur vid^o, en r^ponse audit signal 
de commande, jusqu'd une position faisant sensi- 
blement face audit sens detects. 

7. Robot de t6l6conf6rence selon Tune quelconque 
des revendications pr6c6dentes, dans lequet la ba- 
ste comprend. des stages sup^rieur et inf^rieur, 
dans lequel le moniteur vid66 est fix6 d l'6tage su- 
p6rieur, et les stages inf^rieur et sup6rieur peuvent 
tourner Tun par rapport ^ Pautre autour d'un axe 
sensibiement vertical ; et 

dans lequel I'etage superieur a un sens avant 
d6fini, le moniteur vid6o 6tant normalement dirig6 
dans ledit sens avant d^flnl. 

8. Robot de teleconference selon Tune quelconque 
des revendications prec^dentes, dans lequel la ba- 
se comprend une partre superieure sur laquelie le 
moniteur video est monte et une partie inferieure, 
et un moyen pbur deplacer verticalement les parties 
superieure et inf6rieure Tune par rapport ^ I'autre. 

9. Robot de teleconference selon Tune quelconque 
des revendications prec6dentes, dans lequel la ba- 
se comprend une partie superieure sur laquelie te 
moniteur video est monte et une partie inferieure ; 
et 

dans lequel la partie inferieure de la base 
comprend une unite d'assise mobile comportant 
des roues et des moteurs d'entralnement pour faire 
toumer les roues, afin de deplacer le robot de tele- 
conference sur le sol. 

10. Robot de teleconference selon Tune quelconque 
des revendications 2^5, dans lequel Pecran du mo- 
niteur video est positionne au niveau de ou prbs de ■ 
raxe vertical autour duquel le moniteur video toume 
de telle sorte que Tangle fomne par deux lignes droi- 
tes reposant dans uh plan horizontal se croisant au 
niveau de I'axe vertical et s'etendant davantage par 
les bords gauche et droit de f ecran du moniteur vi- 
deo soit sensibiement de 160" & 200*. 

11. Robot de teleconference selon fune quelconque 
des revendications precedentes, comprenant en 
outre un moyen d'attraction d'attention pour attirer 
{'attention d'autres participants ; et 

dans tequel le moyen de commande compor- 



te un moyen pour actionner le moyen d'attraction 

d'attention. 

12. Robot de teleconference selon la revendication 11 , 
5 dans lequel le moyen d'attraction d'attention com- 
prend une representation d'une main et d'un bras ; 
et 

dans lequel une extr6mit6 llbre du bras est 
coupiee mecaniquement a la base, si bien que la- 
10 dile representation d'une main et d'un bras peut etre 
tournee altemativement vers I'interieur et vers I'ex- 
terieur, afin de mimer un mouvement de signe de la 
main. 

IS 13. Robot de teleconference selon Tune quelconque 
des revendications precedentes, en combinaison 
avec une unite de teleconference distahte qui com- 
prend un deuxifeme microphone et un deuxifemeca- 
m6scope pour obtenir un signal audio et une Image 

20 du participant distant destines h etre transmis au 
moniteur video du robot de teleconference, et un 
deuxieme moniteur video et un deuxieme haut- 
. parieur pour foumir une image et un signal audio 
regus du robot de teleconference ; 

2s dans lequel le moniteur video du robot de te- 

leconference est muni d'un haut-parleur pour pro- 
duire un signal audio regu du microphone de I'unlte 
de teleconference distante ; et 

dans lequel te signal de commande d'entree 

30 est foumi par I'unite de teleconference distante. 

14. Robot de teleconference en combinaison avec une 
unite de teleconference distante selon la revendi- 
cation 1 3, dans lequel Punite de teleconference dis- 
ss tante et le robot de teleconference sont chacun mu- 
nis d'un contrdleur de communications respectif de 
signaux audio, video et de donnees, en vue de la 
communication entre eux par un systeme de 
transmission ; et 
io dans lequel les contrdleurs de conimunica- 

tions transmettent des signaux audio et video dans 
les deux sens entre l*unite de teleconference dis- 
tante et le robot de teleconference, et des signaux 
de donnees au robot de teleconference, pour com- 
45 mander le robot de teieconferertce et des signaux 
de donnees de retour vers I'unite de teleconference 
distante, afin de foumir des infonmations sur le nnou- 
vement du robot de teleconference. 

so 15. Robot de teleconference selon Pune quelconque 
des revendications precedentes, comprenant en 
outre un moyen de reseau de microphones pour 
penmettre de detemniner i'emplacement d'un locu- 
teur et generer un signal de detection indicatif de 
55 Pemplacement du locuteur dans lequel le signal de 
commande d'entree est derive du signal de detec- 
tion et force I'unite d'entrainement rotatif a faire 
toumer te moniteur video jusqu'^ une position fai- 
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sant sensiblement face k la position du locuteur. 

16. Robot de teleconference selon la revendication 15. 
comprenant en outre une unite de commutation per- 
mettant de d^river seiectiveinient le signal de com- s 
mande d'entree du signal de detection et d'un signal 
distant gener6 par le participant distant. 

17. Robot de teleconference selon la revendication 15 

ou 16, dans lequel la base comprend un bras de io 
support s*6tendant autouret derridre le monlteur vi- 
deo et supportant le caniescope et le moyen de re- 
seau audio au-<tessus du moniteur video ; et 

dans lequel le moyen de reseau de micropho- 
nes est fixe k la base de telle sorte que le cames- is 
cope et le moniteur video toument independam- 
ment dii moyen de reseau de microphones. 

1 8. Robot de teleconference selon la revendication 17, 
dans lequel un ecran du moniteur video est posi- 20 
tlonne pres de I'axe vertical autour duquel toume le 
moniteur video; et 

dans lequel le camescope tburne senslble- 
ment autour de raxe vertical. 

25 

19. Robot de teleconference selon Tune quelconque 
des revendications 1 h 5, comprenant en outre : 
un moyen de detennination de position pour per- 
mettre de detenniner la position d'une personne et - 
generer un signal de detection indicatif de la posi- 
tion du locuteur ; 

dans lequel le moyen de detemiinatlon de po- 
sition est fixe a la base de telle sorte que le cames- 
cope et le moniteur video toument ind6pendam- 
ment du moyen de detemiination de position ; et 35 

dans lequei le signal de commande d'entree 
est derive du signal de detection et force I'unite 
d*entraTnement rotatif et I'unite d'entramement de 
panoramique k faire toumer le moniteur video et le 
camescope. respectlvement, jusqu'^ une position 40 , 
f aisant senslblement face k remplacement du locu- 
teur. 

20. Robot de teleconference selon Tune quelconque 
des revendications precedentes. dans lequel le si- 45 
gnal de commande d'entree est derive d*un signal 
distant genere par le participant distant. 
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